Homologous and heterologous down-regulation of leptin receptor messenger ribonucleic acid in rat adrenal gland.
Leptin, the adipocyte-produced hormone that plays a key role in body weight homeostasis, has recently been found to be involved in the regulation of the hypothalamic-pituitary-adrenal axis. Moreover, reciprocal interactions between leptin and glucocorticoids have been described. In the present communication, two different strategies were undertaken to explore the mode of action of leptin in the direct control of rat adrenal function. First, a synthetic peptide approach demonstrated that the inhibitory effect of leptin on basal and ACTH-stimulated corticosterone secretion in vitro is, at least partially, mapped to a domain of the native protein between amino acids 116 and 130, i.e. an area of the molecule also relevant in terms of regulation of food intake and endocrine control. Secondly, semi-quantitative RT-PCR analysis indicated a complex pattern of adrenal leptin receptor (Ob-R) mRNA expression, with predominant expression of the Ob-Ra and Ob-Rb isoforms, as well as moderate levels of the Ob-Rc and Ob-Rf variants, whereas negligible signals for the Ob-Re isoform were detected. Interestingly, such an expression pattern appeared hormonally regulated as exposure to human recombinant leptin (10(-7 )M) or ACTH (10(-7 )M) significantly decreased Ob-R isoform mRNA expression. Indeed, dose-dependent ligand-induced Ob-Ra and Ob-Rb mRNA down-regulation was further confirmed by adrenal stimulation with increasing concentrations (10(-9)-10(-5 )M) of the active leptin fragment, leptin 116-130 amide. Overall, our results provide evidence for a novel regulatory step at the level of Ob-R mRNA expression in the interplay between ACTH and leptin for the tuning of rat adrenal corticosterone secretion. Furthermore, our data showing down-regulation of Ob-R mRNA expression by its cognate ligand may well be relevant to leptin physiology and its alteration in various disease states.